[Kallikrein-family serine protease in the central nervous system].
Serine proteases exert a variety of functions under physiological and pathological conditions. Tissue plasminogen activator (tPA) is expressed widely in the central nervous system (CNS) and play important roles in development, synaptic plasticity and neuronal cell death. In addition to this protease, recent studies have revealed the existence of new serine proteases in the CNS. In particular, two members of the kallikrein gene family, KLK8/neuropsin and KLK6/protease M/neurosin/zyme are expressed abundantly in the CNS. Neuropsin is expressed by the neurons of the hippocampal subfields CA1 and CA3 and shown to cleave extracellular proteins such as fibronectin and L1. This protease plays essential roles in synaptic plasticity such as long-term potentiation (LTP) and kindling. Application of recombinant neuropsin significantly promoted LTP induction and anti-neuropsin antibody reduced potentiation. Intraventricular administration of anti-neuropsin antibody ameliorated kindling epilepsy. Neuropsin-knockout mice (neuropsin-KO) had significantly smaller number of synapses in the CA1 subfield of the hippocampus. These data suggest that neuropsin plays an important role in synapse formation through modifying extracellular environments. After injury to the CNS, neuropsin is expressed in oligodendrocytes around the lesion. Myelins in the severed optic nerve of neuropsin-KO were more preserved than those of wild-type mice, suggesting that neuropsin after injury is involved in myelin degradation. Another kallikrein member, protease M is constitutively expressed in the oligodendrocytes. Insult to the CNS increases protease M expression not only in the oligodendrocytes but also in the inflammatory cells such as macrophages. These proteases in balance with inhibitors are implicated in the modulation of the extracellular environment.